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INTRODUCTION
Cataract is one of the most commonly observed ocular diseases in dogs and one of the mainly causes of vision loss in this species (BARNETT, 1985; GLOVER & CONSTANTINESCU, 1997; CROIX, 2008) . The disease is manifested when disarrange of the lenticular fi bers occurs (MUNGER, 2009 (DAVIDSON & NELMS, 2007) .
Surgical approach is considered the best treatment choice (PIGATTO et al., 2007) , since no topical, systemic or intraocular therapy is able to furnish reproducible satisfactory results that impairs cataract progression or results on the absorption of the cataractous lens (CROIX, 2008 (GILGER, 2007) .
Posterior capsular opacity (PCO) is one of the most common complications after lens removal and may be observed in up to 100% of the cases (SIGLE & NASSISSE, 2006) . The use of IOLs, mainly those acrylic designs with square and truncated edges, may prevent PCO occurrence (DAVIDSON & NELMS, 2007; KUGELBERG et al., 2008; LI et al., 2008) .
Despite the remarkable phacoemulsifi cation advantages compared to other surgical techniques, the endothelial damage resulted from the method is a complication that needs to be addressed. The presence of IOLs may also induce endothelial cell loss (GWIN et al., 1983) , however its occurrence has been gradually reduced with the use of improved viscoelastic agents (GILGER, 2007) .
The dog's cornea is composed of preocular tear fi lm, corneal epithelium, stroma, Descemet's membrane and endothelium (SAMUELSON, 2007) . The endothelium is a single layer of juxtaposed cuboidal cells with pale and granular cytoplasm, which act in the transport of fl uids and maintenance of corneal transparency (SAMUELSON, 2007; RODRIGUES, 1999; GALERA et al., 2009 ). Most of the endothelial cells exhibit hexagonal shape and, in dogs, their average density is 2500 cells.mm -2 . With age, endothelial cells increase in size while decreases in number, and senile dogs frequently have an average density of up to 2100 cells.mm -2 (SAMUELSON, 2007; RODRIGUES, 1999) . Specular microscopy is a non-invasive technique of easy execution. Its principle is based on the refl ection of a light source inciding over the corneal endothelium surface, in which part is specular refl ected and captured. A pool of electronic devices magnifi es the endothelial image. Two types of specular microscope are available: contact and noncontact. Both devices may be used for the evaluation of endothelial cells morphology and density (KÄLLBERG, 2007) . The captured image is directed to software and qualitatively and quantitatively analyzed. The quantitative analysis is the estimation of endothelial cells density. The qualitative evaluation takes in consideration the average size and shape of the cells (ABIB, 2000; PHILIPS et al., 2005) .
Due to the increasing number of dogs receiving intraocular lenses and considering the pros and cons of the procedure, especially those regarding endothelial cells damage, this study evaluated the endothelial conditions of aphakic and pseudophakic dogs by non-contact specular microscopy. Dogs aging between 3 to 7 years old presenting with immature or mature bilateral cataract, free of systemic or other ocular diseases and without intraocular infl ammation sequelae were selected. A complete physical examination, cell blood count, liver and renal evaluation and glycemic index were performed.
MATERIAL AND METHODS
Dogs of different breeds
A total of 20 dogs were selected. Patients were randomly assigned (coin tossing) in two groups (G1 -pseudophakic; G2 -aphakic), composed of 10 dogs each. All patients were submitted to bilateral ). In order to not cause variations on the results, all the animals were positioned by the same person.
During a previous pilot study, it was revealed to be diffi cult to obtain satisfactory images of the corneal endothelium, since the beam of light refl ected both in the opaque lens and corneal endothelium. In order to overcome this obstacle, topical latanoprost (Xalacom ® , Pfi zer, Brazil) was administered. The resulted miosis impaired the refl ection of the light over the lens. The drug was instilled 30 minutes before the examination. Specular images were obtained from central corneal area (Figure 2) . Parameters evaluated included endothelial cell density (cells. mm Repeated test analysis of variance (ANOVA) was used to evaluate the effect of treatment (IOL implantation or not) by time. Data was also analyzed by Tukey's test. For all analysis, a value of P<0.05 was considered to be statistically signifi cant.
RESULTS AND DISCUSSION
Ultrasonographic examinations permitted the evaluation of vitreal aspect, the measurement of natural lenses and the establishment artifi cial IOL size to be used in each case (12 mm or 14 mm). Electroretinography assured the normal function of retinal cones and rods. Clinical parameters observed on ocular examination did not differ between groups and were the expected for a routine post-operative phacoemulsifi cation period. Endothelial cells density did not differ in pseudophakic dogs (P=0.3883) or in aphakic dogs (P=0.0757) throughout the study period. When both groups were compared, a signifi cant difference on average cell density was observed on day 7 (G1=2805.65±627.06; G2=1694.47±80.32), day 14 (G1=2311.5±242.55; G2=1302.91±81.9), day 21 (G1=2375.61±424.65; G2=1406.16±58.03) and day 30 (G1=2968.65±560.23; G2=1932.61±28.55) following surgery, however on days 45 (G1=2302.01±250.09; G2=2109.18± 46.81) and 60 (G1=2258.05±263.35; G2= 2158.36±75.7) it was not observed.
Average cell area did not differ in pseudophakic dogs (P=0.6012) or in aphakic dogs (P=0.5701) throughout the study period. Similarly, the coeffi cient of variation did not differ in pseudophakic (P=0.2168) and aphakic dogs (P=0.437). When both groups were compared, no signifi cant difference on average cell area and coeffi cient of variation were observed at any moment of evaluation.
Endothelial cells hexagonality decreased immediately after surgery in pseudophakic dogs (18.9±7.72) and returned to baseline values at day 14 (33.2±10.45). In aphakic patients, values returned to baseline at day 30 (61.1±3.69). A signifi cant difference was observed between groups immediately after surgery (G1=23.4±9.74; G2=46.0±9.04), day 7 (G1=18.9±7.72; G2=45.6±5.19), day 30 (G1=15.5±9.01; G2=61.1±3.69), day 45 (G1=14.5±7.98; G2=62.4±3.41) and day 60 (G1=28.3±10.15; G2=70.8±4.06) after phacoemulsifi cation. RODRIGUES (1999) and ABIB & BARRETOS (2001) showed that corneal cell density decreases with age. Besides aging infl uence, several factors, such as trauma and intraocular infl ammation, may lead to endothelial loss (TUFT & COSTER, 1990; PIGATTO et al., 2005) .
Phacoemulsifi cation, followed by IOL placement or not, may induce various complications resulting from direct trauma during the introduction of the phaco unit handpiece or other instruments, as well as intraoperative manipulation (TRONCA et al., 2005) . Endothelial cell damage may be triggered since the initial corneal incision, and its risks increase during surgery. The most commonly implicated causes for endothelial cells loss are the irrigation solution volume, fl uid turbulence and increased intraocular temperature. Direct trauma caused by surgical instruments, lenses fragment and IOL placement may also play a role on cellular damage (ANDRADE, 2011 -personal comunication) . Endothelial alterations are important parameters to be considered when evaluating the safety of intraocular surgeries. A decrease on endothelial cells hexagonality has been reported following penetrating keratoplasty and cataracts removal (TUFT & COSTER, 1990) .
Refractive correction is not considered essential in dogs. However, it offers a signifi cant improvement on visual acuity, mainly when near focus is necessary. A good prognosis for vision quality is reported in dogs following acrylic IOLs (KLEIN et al., 2011) .
The development of phacoemulsifi cation through minimal corneal incision associated to the use of foldable IOLs has decreased the PCO incidence (KUGELBERG et al., 2008) . The "barrier effect" offered by IOLs with square and truncated edges signifi cantly reduces PCO development (GIFT et al., 2009) . Advanced viscoelastic agents and drugs are also benefi cial and improve the surgical outcome (WILKIE & COLITZ, 2007) . The clinical evaluation data obtained in this study are similar to the fi ndings of RODRIGUES et al. (2010) which reported the occurrence of uveitis following phacoemulsifi cation in pseudophakic and aphakic patients. Moreover, the clinical signs were more severe during early post-operative period. RODRIGUES et al. (2010) reported that uveitis could be observed for longer periods in pseudophakic patients, compared to aphakic dogs. It is postulated that the increased surgical time and intraocular manipulation necessary for the IOL placement might contribute to this observation. In the present study, no difference on uveitis manifestation was observed when both groups were compared. CHIURCIU et al. (2010) reported a signifi cant decrease on endothelial cells density following phacoemulsifi cation in dogs. The same was not observed in the present study. Our fi ndings are in accordance to reports by STUMPF & NOSÉ (2006), whom did not fi nd signifi cant differences on endothelial cells density before and after phacoemulsifi cation.
In the present study, a signifi cant decrease of endothelial cells hexagonality was observed in both groups. This aspect returned to baseline values in the fi nal periods of the research. PIGATTO et al. (2008) reported that the majority of the endothelial cells in dogs exhibit hexagonal shape (65-80%).
Endothelial cells area and coeffi cient of variation were similar for both groups. CHIURCIU et al. (2010) reported an increase on endothelial cells area for up to 60 days following phacoemulsifi cation.
CONCLUSION
Based on the results obtained with this study, it is possible to admit that IOL placement does not induce signifi cant endothelial cell damage, when compared to aphakic patients.
